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(54) BIOCHEMICAL SUBSTRATE MEASURING DEVICE DISPLAYING CHEMICAL DOSE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a biochemical substance measuring 
device (a blood sugar value measuring apparatus of an invasive 
measurement type with excellent usability, easily displaying the dose of 
chemical to be dosed to a user without inflicting pain on the user. 
SOLUTION: A blood sugar value measuring apparatus 10 is provided with 
five indicating lamps 50a-50e, and insulin doses are printed adjacently to 
the indicating lamps. When a prescribed quantity of saliva is collected and 
transferred into a sensor body 301 through an opening 20 of the sensor 
body 301, this saliva comes in contact with a measuring part of an enzyme 
sensor. Oxidation-reduction reaction is therefore generated by enzyme, and 
the quantity of D-glucose is detected to know the concentration of saliva 
sugar. The blood sugar value is computed with a function corresponding to 
the concentration of the saliva sugar. The blood sugar value is previously 
divided into plural values, and the insulin dose is determined corresponding 
to each division. The indicating lamps 50a~50e are therefore lighted in order 
to display the corresponding insulin doses according to the blood sugar 
value. 
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[0007] 

[^A<g;*ufcd<fct-£issi]L^u&3fc^^ 

<^T'&y, &mmtf*H£&tiz ! &mu4^i'^ [ )^m£*tb&!&mtf&v. ttizm&s^tf&^mmmmmizt-oxit. imiz& 

[0009] 

[If S£f$¥ i*T &fctf>(D^f£] COT g ilfiE-r-Sfciftli*^ i fciBK©^S&#a£S^ RT^'S^^b^^KjlJSSSI*. 

£ftfc£«^##&ic#£;H&ffi£©£<b^K©^j£^ 

TflJlB#^&4>©^£l::!lfl21-&<m!:ifQ«*©;a££^ 
lB£<b^K<OS®lc|lf|gt-3t**8<tffJiEfE<t^ 

©;Bgicj£i;Ti§ijiB8^jsici!irtBig q ° n ©&#^ 

£;K6£<b^fl<D;^j£lzPiI^&tf&jW$yB^I^ 

©±4b^K©SJt£»aiUS^«H»^fSlcJ:yi^ 

$*i£>0> 

[OOI 0]£fc. »*«2lc|BK(D^p D p}S4-a^*^^lHg4-^^b^a;-BilS^ai±, ft : £%Lk.V.T$.mzKftZixZ>mm:&mT 

[001 1 i^fc. if *m\ztm<»m&&^m&m^mte±iti£v>inmj£giWit. ttit^ymtLxy^mzmttztzih. 

Cooi 2]£fc. I«*^4|cfBK05|gp D D S4-a^ «*^tc±^b^Kai]^gMli, flfBiBiS^SI-liJliittfilirflntBSIffl^M 
£LT©^>v^U>a<t©l!8<&£*^^l£#atti£ti^^ 

;ftfcifQ&jt<!:*©ii 0 D ni$^attisti&^ f>-> J .y>aA<#^i-t7 
^&f£itT*&x,^s&^attistf&£i$ffl#^ 

[001 3]$fc. if *m5\ztm<Dms,&i*m£m;* -simu^it^mm^mmit. &ai^f8:A<. TtijtB^b^st ££iss-t±£ 
: &m<p <DmmzMm?z>tnm<D& m ict-^-s. 

[0014] 

[*Wa>38ifi©»»]iaT. *f&BJl£jfQJHii;li]£S§l OU^ttftLfc-HSgro^^ElS^^LrittBJ-r^ 

[001 5]BLLiijiiittiiai£8i ocD^^^-rsr-fc-So nnfflfiaa9^sioi*. (Dm^mzot. mmztitzmm>p i=** 

ajF«»¥«)4l fcE*£«42i*— K43fcAU*Jl*— hia»&*J***u C*SI1l42l*ftit©fl|*36<IBti**tfc 
ROM, l«IE1fr*fc«>«>RAMj^6«|**tLTL^*. 

[0016]ca)ROM|zl*$iJffli^'a^A-V»«^<Dy;u=i— XSJttJtottffli:©*rJSII^*-r»l£ffi«4:L,-C<D»ti5liaa*<lBlft 

**iti**. mic. jto^ffiir«Lr^ffl#ice^^#^ n D p(^>v^y>)(Dis^a^ jf:•r7 ^ -^A<fB^t$4^rl^^o ^usscdjk 

®T'li.H2lC^-r < J:5IC.^a*i*l-l'>->^y>aA<En»l**tTfcy. ^©EPgllSBlC-ttfe+lWfS^S^^V^SOa-SOe 

(Dj/SiWftiJ^rofctoro^M'^HW'r— ^A<jfii^ffi(c|BilLTlBfS*+uTL^-Sfl>'ete-S.C(DJ*J5ll«^SI B ?ift#a»l5W«i:f* 

t-.Hlc.Sar-5B3R-b>-9-A^O)SSajm3iEffllo«!:iS?S*a>y;u=J— ;*Sfi£©»J£ll8«i£fcffiiEROMIztBte$;KTl*£. 

MIB^-^-K43li.^^(D<iA1fffi(»S^)$A*t-*fctolc^^^i)t(Dr-fcyA^#lft^«JS-ri). 

[001 7]H2(i*J|]5S<Dg|fil<X>JfB^fil;li|^Sl 0<7)filtSI21-Cfe^). *t*:-tSfCl4. a^¥S<tLT. flJfB^iF^l^SOa-SOe 

A<isitt>HTfcy. ^^OT^v^ic^tifrLr-o^zLy^aA^^-p+iwsii^rL^o ^fc. ^w±mzitmm^-<y^i 1 tfts 

It&jfc. *<*£fiM®l~l4-fc>-trt*:301 A^flttoItglc^^S., C<Diz>tH*(^aj^S)30l 14, mii§J«BS*tfci©-C*fco 

Sffl=«ifc©3B5£»siiHJ3i*T8**>*3otfrt*S:fcTiv6.^ 

U4i [3eii-r-&/=tf>ms.^^pA < fltifB-tz>-y-<*3oi ©<isi*i=»aj»j**h.Ti*5. c©-tz>-y-t*3oi i4B*-b>-y-©»^tti= 

[0018]«a©«*^«tLri4, »3I»JI70, £(*Ml-l*X7K-fh. v'J>^. sHMiaaMKE±?^. U«A*«*#l=ttiMl,fc 
»B^7-157425^l=ffi*©3»S«*ttfflLfcJlffi«3IS«*«fflr*Ct^**.mic«-rJ:5l=.mia«3l»Jl70 
©?&3IP^56O©T©ll^l ; ©MP^63)fi^l-iBaL.^T061&U;ST^62©I^;^l!R3ll&M7O|cqR3|-r^©T'fc 
«?a©l!S3iai*. SR3ISm70©^a^iSSt--5Ctlc«fcyiilfiT'^-l>©T*fe-5)„ i»3IS^70lci!l&£jft£ai»3IL.f-'b. h5 
lB-b>-y-(*301 ©Ban20l=iR3IL.fciSjS*SL.iitolf Sjai4-b>-9-i*30l ©Hi&i&^Slc^y. B*-tr>-y-30©ai]^S5lcJg 

s. m?Li£Mmmm\z&HLx&mfrz>miiiT?&mn&*>, pj&rtwsa*, »it£i&y&<c<b#Br&<t&&o-£©*s^. 

[ooi 9]^lz x «;^©-y;u=i-xjlS^t>ita»fiS$-it^-r-5>^;*$H4$#^LooiSBB'r^>o 
[0020]*t*."i^^©'7*>'U=i-X;-l^i:lftiaffli©tiKII^TIBII^)C«fey5iA^fco 

[002l]*aB8;^A<^^^/*L^^4-fiEA^ ; f-(32^)^^#i:LrigPffift^iait(Oral Glucose Tolerance Test.OGTT) 
£*JCfc:lV 1 0»P B l|SST?2B#P B 1(Ct5fcoT^I5Lfco »□« JlffiB£tt-CI2» 6B^F B 1$6^Lfc«ei#lC75g©^i:d^ 

^(r-U-7>G.Stffl^q D qX|g»S#tt)^ffl^.?*<^lCckyP®rt©^®^;*;*L/--, IS®l*l*Stll=(S*..SiJ^ffll* 
B«>&*lttfro*:. JfiljS©^5R©fctf)lC s 3^S^^Lfc^-7aUzL-^v>(*$:20y-^)^flMlc#AL.Jl[l^T*gB 
m.&LVfc5l-^Ay>2cc£^i;±JI:fti£*£25cc/h^^^ 

^v>rt©Jfil;^2cc^aiLfc^(cSlfll-r^«fe5lcLfco n§&©$8U4. -S-TI-lf ALfco— ;U7-v^(ffif4ffl^)lc||Tfl«;"S-S 
14. $HM^P*^K<fcftlc»@i»^a5000©iinlEjefEM-atigS{Q*5y7KTl*xe#«:. ^;U*-vh2- LCC)-e30»^ltT 

sausaoft 25 o c)f§#Lt„ 

[0022]lfo$il4.£1b^eia*jMfngS(B:4Kft^^ 

©»*;*tSII(fa^KX|l1*S#tt. ^;U3— XC2-^Xh7a— )^fflL^tTofc„Bm;*IS^3. Omll3l;$1 00 u l£;S£- 
MftL. 37°CT' 5#F.51flDST&C<!:ICcfcoTSgfe£t!-fco -?"LT. 5*3fc*;Jti+( B jlSWrJr. U-3200 ^)r-jS«505nm©qSptS 
$ai|^L.^to^4t ) rfcL^1ta^('7';U=i— X;Bg = i»tf;Jt/0. 01 29)lC«feoT^Uzi— X;-gSI^^Lfco *lff?t;£fitig© 
;"9l^*iS(4. 100mg/dlJil±©^;"lST*(4±2%. 1 ~1 0mg/dl©te;lJ£T?l4±1 0%T-fc-S„ 
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2mg/cil. 1 . 1 6mg/d|-C?fey . IN-f ;»X*,90»^CI4*3}affilC&^U=„ JflLtt£«;Ktta>a*inf±£-« 1 42mg/dk 5. 
95mg/dlT'fcy, lftlttlC^-r^Di;^iia)B#^il*T.I*40»i:^'b4xfc„ ^ISS&vDSSmii. fomtmmmt<DttmWmtbh>tl 

. ifli^cD^iii50mg/di3b<Di-ss<75^^-c#ijsijT-#^t<D-cfeofc„ f fct?*,. «»©SOU3— xaaiijiMitfiB 
^L-Tl^CbAWo ftoT, ffi«#l*JfaSfii<DSISa>fcto^j8ggl»roill§1 B#F B 1l*$6t*$6^-rSci:lz^„ 
[0024]ffi.i>I&4 ] ©^a-xSJt < hJlii3liffi^ 

[0025]1 )C.O.ReutervingPilocarpine-stimulated salivary flow rate andsalivary glucose concentration in alloxan diabetic rats. 
Influenceof severity and duration of diabetes. Acta Physiol Scand, 126, pp.51 1-51 5.1986.2) LN.Forbat, R.E.Collins. G.K.Maskell, 
P.H.Sonksen:Glucoseconcentrations in parotid fluid and venous blood of patientsattending a diabetic clinic. Journal of the Royal 
Society ofMedicine. 74,pp.725-728. 1981.COT*BiaB«liH!lt5IgtISa42IZ^ttJ4f5BI^I<tLTf5(S2FHrLN^„ Z(Dft&M®. 
A<*2EB.fl CD ft JSItSf-ffi S T <DT?fc-5 . 

itmi-tzm^mio^ & ^-rs. zo^tam^mioit. my&'p<D<fj^-^mmzttmirhi,<ox&h 0 i$i±i®?Tditoi*cpu4i ic 

<Dlfo:BtelCJSi;TfjfBg^>:?(g^l£)50a~50e(DHft^^ 

[0028]»*-tr>+r30l* s S*t31 IC^Smtt*r*4«fey/S-&m^32A<^$*l, -E-roiicw^tt^t^yjig^amsssA^ 
i&£;hTl^oBfJlB«@32CD#a<!:LTI*.;&, H. ?7?-*-«<DJt£B-P. ffi. T;i^^A&£<&;£ISWsftA<%*e>;h, 
C<omS32lC*»7bMt^LT)§^-ri)(D^RCih-r-57itolC^lth>tl.'&{f^m^33li. -€-+li#A<^Sffil-^L 

(£37. r -(bCDfctolcfexrffiSIB^33^^lt-5>^l±'EfL> 0 *ti32l::£^m«33A<SIS$;KTl^d:l^'(]Alcl;^ JtJ#T- 
<feyj|E-5>«mSl34A<iaitb+iTl^o Biri2«aBll33±i::l** »mM35A<iSlt^>^^rt^S < , ^LT. c<0Bm^35 
O&ftmbZmsft&tzSblz. i£P*|]l35littiiJS36T*5fr*tTL*-&o a£#itJll36tu <£nXHb(7)fctf)lc*B§-r-S)Ci:A<ai 

C<Di?§^35(C«&*<tt^-&C<!:l-^ 
U£te&<DX&&<, 

[0029]CCT% fI§BPmi2>+f30(P2:jg7c^^g>-glJ^|2|6lC^-r. M6l~*>l\TI3\ i|tJlBB*£32.&U;«amiI33©fl2tf £ 

wmz-?&tztbiz. mmmm35&.vftMm36£^tzVim : £7FLxi^ a ms32&u*«^ms33i*. &*im32 

a, 33a. P£®32b, 33b<D2O0>g|5#A^tgfi£;*;h.-t;i^, -?-L-T. jSj£BT?;PL-f-Sfl»CDrtG!|fC. fi1IfH»mm35A<ft$jS^i>„ 

-e-lt. mrie^ffi32a. ^g32bi*'j-K^&i>*Mie-b>-9-*:(*3oi (om^p^n-Lxnammm^^ oiztomzixtzn%Lmj£ 

«fc£>±J*t& (H 2 0 2 ) wmm^A^fr^-Sro-Cfc^o 

[0030]C;h.'iWS32, «SmS33Ri;^M34(Df^fiE^;itLTIi.«iJ^lSX'>U->EPBi|, X»^>^. j§8fl?a>:S;£l-J: 
oT^-T^CtA^-Sc ^fc. BUfBS*t1 1. B*Ji£35vOS*t. &t;»!llM36<D«M«tLTI*. misazwsi^if f=t<7> 

[0031 s5aBB*)S35S0:»MM36<©ff jS^ji^WTIclil^iioTiftB^-r-So 

[oo32]i. m^(otnm^)m^ [liici L S ]oit»^m^^^-t)^n— *mT.cMctv&?)&'pm-?'oi!ax.tetft>-i~2 
mmmnLtzmz-miAmu 0.1 SM%<7)CMcj§»^fiE-r^> 0 

[0033]2)«K«S33±|C^tiS«^fcy0.8[nL/'mm2](DCIv1C$^-r-S) <> 

[oo34]3)m^<»^<b5ESJh-r^f-«)iz. tH3Si)f=it<gLMss. mi£4o°c-ei B$r B ii£*£u cMcn^ric-r-s,, 

[OO35]2.»m<Dj§<»0l|^lij(aS-tr>+l-^^^-r-5JS^(Cli % 10[mg](D^Un-X^v^-4f$67[mL]a5i^7KlC;l^L. 

[0036]3j?Ht<7>@£l)16. 463[g]fl>^xUvT>1b*U^A(^-^vTy»(3)*'J't?A.K3[Fe(CN) 6 ])$1[L]©?i5e*IC 
;1£U 50 [mM] (D^i'J vT>1b*'J ^ A j§;^^^-r* 0 

[0037]2)CMC^SS.Pmj§,^ar/^iUi>T>'(b*U'!7AJt^€-/!7lO[mL]^1 :1 : 1 T'*Dx.fc;g^*JgjS^J?£-r-i>, 
[0038]3);I£*^&£BtJfBCMCliCD±l^^ 

[0039]4.«-gtmcD^fife(^(Cf5i:TtT5) 

1)1[g](D7K'Jt*-;ueD>JK>0ilT. PVP«tSS-r)$100[g](Dx^y-;Hcjl^L^1^F B 1«^LT. 1 mi%<DPVPjg&£ 
[0040]2)PVP5t;^B^{i35±IC*i4®aafcyo.4[nL/mm2]MPL. 40°CT-20ttF B 1£^$ttT#gf lg£36£»J$-r 
[004l]c<D£5lcB3£M35£«j£^£lb^Hli@{*^ 

tfJ*-5> 0 *ll^@wB^I-@S*^»mi±MfBy^3-x^4rvy-**(cK^$ii--5t<DT-ri^<. it^biljcBm. An* 

[oo42]$fc. mm<Dmmitj5m*famto®.m : ,£$:Mizt^TmwLtzi)^ ztuzfBffczH&tnxitu^ m^itn^m-m-. 
-(j->n&tMmn&. mm^t^^^y^-jy. i98i^i i ^\zm^tixi^^z^ ^^m^m. wis 
<*$g^j±-\b. st£>£§?£B3i''-ci&i'' c> -E-rote. *mBA(Dmw%mMLt 0 ii\mfflX'm*<D&Mtf^x.t>ti&<, 
ioo43i*mmmm<DMmmizmi^tixw%ftM\zm^?&it¥®nx>fo&7x.<)isT>^^ 

ztt><Bit&X'fo&<, 

ioo44]z<D&?izLxftf&£KtzMmiz>v3o<Dmj£mzmm<ttmir z>t. mmmmmttiv . BtrtBB*®35ic@^$ti 

fc^m^xlf -y;u=i-x^-+v^-lf tplcjglttti-rctirtc^o ^(D$S^. BmA^St'EfoTJaTlc^^tt-S^b^JSlS 

[0045] 
[ISl] 
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;v j - * 3- •> y' - -c 

£ - 0 - ^ /!✓ n — ^ + 0 2 -?-H 2 0 /iu^y 7? S>+H ? 0 2 (1) 

[0046]C(DB#. #JfBmS32(Dl^£32a;&t}:0sf^ . JilB^b^Si£T^i$$^H 2 0 2 

[0047] 
[f&2] 

H 2 0 2 - 2H*+0 3 +2e- (2) 

2[re(CM) 6 ]3-+2e- - 2[Fe(CN) 6 ]<- (3) 

&§£ : 2[Fe(CN) 6 ]<- - 2 [feCCH) B p-+ 2*- U) 

Kg : 2H + +2e- H 2 (5) 

[0049]-^. -tr>it30<D;liJ^g)5l^^n^QiiS«l*. fIfBoii?l§§m70(Dq6?l^«lc^L^CDT% &Uh£titzn%Lmiot. 

[0050]cco^£iim3Sfilio<t. tilJlBROM^OfJfB^f^ JftaiUc^dl::. 
tHSOT^ISlb^SJElCcfcy^J^ 

[0051 ]&lc„ -OvzL'j>McoS-^a<7)S^lcPLTlft0^t" ^>o 

[0052]fIfSfS1S^a42CDROM[C(i % M8[C^-rcfc5IC. ifa^fit^-f ^^'JVg^MCdlSl-t. ^^oJ)^Wt.Wth) v>m% 

l£.lfa«®BD*<150[mg/dl]cfcy^ 
ft.^DB^^V^SObtfjg^^ 

[oo53]cpu4i ittiummBDzmftTzt. mt^i&immt^^^j>m^mt(D^mm^. m^^mm^^mL. 

U41 l*ifti^ffi|2#£2i:¥i]SU -?-(D^fiI^»2CD^r— ^13S^£ii-r o ^»a'J>IIil 0~ 1 2 [U] <t!5E**tB£*U 
[0054]fSi. *HJSCD^T*li. ^W>SWlC<^^>f>vzL';>M(D*^<D^a^^>^5e^LrL^^ C0)^IC|S^^ti 

[0055]*l::.imB*-7tf-K43lc£oT{£^ 

ttmfltt&o &mm<Di*w\z&cx*isiszL*)>m&mffiirz>Wi£\*. i^TcD^ffli^o 

[0056] 
[&3] 

Ov^J>i = 0,2xm+ (BG- 1 4 0 ) /2 0 [II] (3 > 

^ C m : #4 [kg] 

[0057]Jlxt^BtJieiBm^S42(DROM(C^^lBltLTfc^, jfoi|iffiBD£t£iC|i5lB;1§3^40^ 
U ^HiC^t^Ltc«^>^50a71jM50e^^CTLrtS:tV 

[0058])U±l*a!LfcJ:5(C. qa?IHm70[Zc):tJ[S^^m^»qR^IL. ^H^>-9-{*301 CDgflP20^Lr4z>-th«:301 CO 

[0059]^. ^mm\t^<Dmmmm\z(r>^vsi^ti^(Dxitu<. mm^v-soizitmitMTtmm. m^mmm^\tc 
<fr£LTfi*a)ii^£ffii^c<ta<^^ ?m, mm, mm. 
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[0060] 

*tfc»;#&lc#£;K&±<b^M»;SJglc|ll|g^ 

S^Tjfa&*<75±<b^«<o^££ii:aiUii;F^ 

[0061 i^fc. it xm2iz&m<Dm&&^&zm^m<i;±itm®imms£$iW.\*. ^mtLx^.mz^^^mm^mr 

&<DX-m , £<DtzSb<Dm&q2.Mtf!§%,\ztiiZ> 0 
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